J(r, t) = C, Cj(t)Ej(r)
I. INTRODUCTION
The operation of superconducting and conventional linear colliders under multibunch conditions requires the recovery of the accelerating field and damping of wake fields being completed before the arrival of the next bunch in the train. In either case the study of time behaviour of the accelerating resp. wake fields is essential. For example, for TESLA [l] 
GENERAL THEORY

A. Basic Equations
As shown in ( 5 ) the eigenmodes are normalized to unity.
(4)
Wall losses are taken into account by assuming the following boundary condition for the parallel electric field on the surface, R, being the surface impedance [3].
We multiply equations (1) with Ej*, H,' resp., use (3), (4), and (9, integrate both equations over the cavity volume and apply Gauss' integral identity. The appearing integral of the function E x H,* can be evaluated (using (6)) to a sum of bk(t) with coefficients depending only on the magnetic eigenfields. These interaction terms are denoted by Ajk'
We consider a driven cavity and want to express the solutions of the time dependent Mawell equations (1) in terms of cavity eigenmodes. Now we are able to set up a first order system of linear differential equations describing the behaviour of the coefficients for the evaluation of the fields. The dimension is twice the number of modes under consideration.
-io, bj (t) The eigenmodes satisfy the following set of equations [3]:
The solutions of the time dependent equations (1) may be This is equivalent to a second order system:
One can observe the driven harmonic oscillator characteristic which is modified by the mode interaction in the first order time derivative terms.
B.
if the driving term can be expressed in the same way.
Treatnient ofthe Exchange Teints Alk
The A,,.& are proportional to the wall losses in the mode 1 j. The single-mode Q is given by: Work supported by BMFT under contract no. 055FM111
The A,k describe power exchange between modes. From (7) it is apparent that:
Further it can be shown with aid of the sentence of Bunjakowski-Schwarz [4] For the brick resonator ideal degeneration of modes is possible. Therefore we investigated the interaction between the TM,,, and the TE,,, mode. The A,, werde determined analytically.
As an example of a multicell structure we chose a six-cell iris cavity. The TM,,,-d6 and the neighbouring d 3 mode were calculated by means of MAFIA, then the magnetic surface fields had to be extracted from the result file in order to compute the AIL'
IV. CONCLUSIONS
There is a coupling between modes due to wall losses. The effect depends on the distance of frequencies of the involved modes, the value of wall impedance, and the geometrically determined interaction terms A,k' The coupling strength is limited according to (1 2). In most cases there is no need to take care of the effect. But it can be of some importance for degenerated modes or multicell accelerator structures with low coupling between cells, equivalent to narrow passbands. A similar coupling mechanism is to be expected for HOM-damped structures.
